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Abstract 

Benzene and aceionitiile are both present in greater concentrations in the breath of smokers than in non-smokers. The 
cOncentratiorts of these neutrals can be readily detected in the gas phase by their proton iransrer reactions with 
The conccnlralion of benzene in the breath of smokers rapidly decreases tviih the time since the last cigarette was 
smoked, declining to values similar to those of non-smokers tvilhln an hour. In contrast, the concentration of acetonitrile 
• in the breath of smokers takes nearly a week to decrease to that of non-somokers. once smoking stops. Thus the analysis 
of acetonitrile in the breath is a most suitable indicator of whether a given subject is or is not a smoker. 
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Recently it has been reported that the 
exhaled breath of cigarette smokers contains 
elevated concentrations of benzene compared 
to that of non-smokers. For example, the aver¬ 
age concentration in. smokers was reported to 
be (6.8 ± 3.0} ppb versus (2.5 ± 0.8) ppb in 
non-smokers (IJ. We have developed a method 
for the rapid analysis of breath components [2] 
based on the proionation of neutral compo¬ 
nents by the strong gas phase acid HjO"*' [3] 
and have used this method to study the time 
dependence of concentrations of benzene and 
acetonitrile in smokers and non-smokers. The 


results of these experiments are reported 
below. 

Our use of proton transfer reactions to 
detect the components of human breath was 
first described for the detection of methanol, 
ethanol and acetone [2J. In these experiments 
we generated HjO'*' in a selected-ion flow drift 
tube and added the breath gases to be analysed 
into a 0-3 Torr flow drift lube of helium bufTer 
gas. 

In the present experiment we have created 
H 3 O'*' ions in a plasma ion source using H^O 
as the discharge gas. Under these conditions 
H^O-^ and (n = I. 2, 3) ions are 

formed. We then extract the ions at energies 
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